critically reexamined Galen's twelve-hundred-yearold anatomical text, which had been derived largely from nonhuman anatomical sources, and established the dissected body as the reference point for anatomy. Vesalius anatomy was based on firsthand observation and he conducted demonstrations rather than using an assistant.
Five years before he produced the treatise, Vesalius published, at the request of his students, six large illustrations, Tabulae Anatomicae Sex (1538), based on his dissections. Three of the drawings were done under Vesalius's supervision by Joannes Stephanus of Calcar, a pupil of Titian (c. 1488-1576). It is also widely believed that Calcar was responsible for some of the illustrations in this 1543 treatise -the three skeletons and in particular the muscleman sequence.
Presented in an elegant, style with classical references, Vesalius's illustrations used the wood-block technique of printing. The Fabrica contains some 660 pages and over 200 illustrations, many of which Vesalius personally chose, whilst supervising the artist's work from his own dissections. The result was a detailed and easily recognizable representation of the body showing the structure of bones and muscles. Folio sheets were laid out in a sequence following an actual dissection. A series of animated skeletons posing in outdoor landscapes, were often juxtaposed with commonly recognized symbols of death, such as a tomb or shrouds. One of Vesalius's skeletal figures is shown in a melancholic position contemplating a skull placed upon a tomb and reprises a common vanitas motif, "What I am now, you soon will be." On the subject of the human skeleton, Vesalius offers these lines which open this section of the treatise:
Cushing's Bio-bibliography of Andreas Vesalius [1] , published in 1943, reports 33 first editions in the USA and lists of that only 15 Institutional and University owners in the Index of Recorded Copies with four privately owned. (Table 1) The later census published in 1984 by Horowitz and Collins [2] , listed 46 copies in the USA with an additional ten in private ownership. (Table 1 ) Other authors including Elly Cockx-Indestege published pre-1800 editions of Vesalius' work in Belgian collections including only four copies of the 1543 edition [3] .
This report presents a list of First Edition (1543) copies of De Humani Corporis Fabrica written by Vesalius and their University and Institutional locations in the USA approximately 470 years since publication and now celebrating the 500 th anniversary of his birth.
Material and Methods
The development of the internet has helped greatly in the searching several hundred institutions in a matter of several weeks. Internet connections such as WorldCat.org, American Library Associations, Universal Short Title Catalogue (USTC), and listservs such as Caduceus and Medlib-L were a help. Letters of enquiry were sent to libraries not yet online, consultation with dealers and collectors, telephone calls, faxes checking Auction Records, original catalogues and other books were vital to the collection and collation of the information.
Of all the constituents of the human body, bone is the hardest, the driest, the earthiest, and the coldest; and finally, excepting only the teeth, it is devoid of sensation. God, the great Creator of all things, formed its substance to this specification with good reason, intending it to be like a foundation for the whole body; for in the fabric of the human body bones perform the same function as do walls and beams in houses, poles in tents, and keels and ribs in boats. The method of researching copies held in Institutions and Libraries was relatively straight forward. Once ascertained which institutions owned the 1543 First Edition, requests were sent to the relevant librarians for any additional bibliographical details which did not appear in the online catalogues.
This included asking for confirmation of the presence of the Edition, number of copies held, past ownership, type of binding, condition of book, completeness of pages, bookplates present, previous owners, location and bookshelf call numbers, photographs (if possible) and any other relevant information.
The completion of this catalogue was due to the help the librarians provided through their own investigations, comments and cross-referencing of the information. In addition, all of the listed locations in USA by Cushing (1943) and Horowitz and Collins (1984) were contacted to confirm the presence of the book. Discovering copies held in private collections was more involved. Auction houses were discreet regarding purchasing client's identity with catalogue descriptions pre-1980 being brief.
Results
Results are presented as a geographical listing of those volumes held in the USA.
Cushing states that he found 33 copies of the First Edition in USA. From the Index of Recorded Copies however, the list only includes 15 copies in thirteen public locations. (Table 1) Four copies were owned privately ("Private") by physicians and listed as Dr.'s Otto O. Fisher, John F. Fulton, Lewis S. Pilcher and J.C. Trent.
In the 1984 census by Horowitz and Collins, 46 copies are listed in 38 Institutions and Universities.
An additional ten were privately ("Private") owned with seven of the eight listed being physicians and two in New York without names. These physicians were Dr.'s Meyer Friedman, Howard W. Highholt, Arthur E. Lyons, Francis D. Moore, Haskell Norman, Irwin J Pincus and Myron Prinzmetal.
In Table 2 are the results for the Current Census and the two previously published studies shown for comparison but excludes those held privately. (Table 2 ).
The Call Number or Shelf Mark for the various locations including donors and past owners where available is given in Table 3 .
The Current Census has found 64 books in 47 Institutions and Universities in the USA. (Table 2) From Harvard University has six copies of the 1543 edition. Four in the Countway Library of which two belong to Boston Medical Library. One copy at Fogg Museum previously in the Fine Arts Library in Boston and one at Houghton Library.
The copy, in a contemporary binding, at Huntington Library in San Marino, California was donated by Mrs. Edward Bodman in 1959. Her husband, Dr. Bodman, applied an oil product endorsed by the British Museum to try and restore the binding. Unfortunately the oil product seeped through the entire copy and over the last five years the book was taken apart and is being conserved as best it can. This illustrates the risks of conservation when improperly carried out.
The Health Sciences Library of University of North Carolina at Chapel Hill has a first edition with a colored and tinted front piece, portrait and several additional colored skeletons and other illustrations. The tinting was apparently carried out by George Seyfried (Seifreid) from Wittenberg shortly after publication. The coloring is in red, brown, green and sparing use of blue. An ownership stamp is Dr. Simon Ritter von Haebert (1772-1831). It is not known how the library acquired the copy. Table 3 gives the Shelf Mark with Call Numbers of the First Edition (1543) Vesalius in the USA where previous donors were known, they are listed in the last column.
Private owners and collections are more difficult to confirm due to confidentiality and security issues.
Cushing in 1943 listed four owners who were all physicians and are now all deceased. Fulton's book is now at Yale University, Pilcher's at University of Michigan, Trent's at Duke University and Fisher's is now in a private collection. (Table 4) Horowitz and Collins in 1984 (Table 4) Currently we have identified six volumes in private collections of which four are owned by physicians in the USA and five names have been identified. With security risks, privacy and requirement for anonymity, it was difficult to document additional books in private collections. Many of the books previously owned privately listed by Cushing and Horowitz and Collins, have been donated to Universities and Institutions, especially in the USA with tax benefits 
Discussion
It is now the 500 th year since Vesalius' birth and many academic facilities and non-profit organizations are having symposia highlighting the importance of Vesalius to anatomy and modern day science.
Cushing [1] and Cockx-Indestege's [3] record of the ownership the Vesalius textbooks took over 20 years to complete and Horowitz and Collins [2] 1984 publication probably took a similar period to accumulate and locate copies in their census although it is not disclosed.
The internet has been a great development for the 21 st century researcher. There are over 3000 University and Institutional libraries, many of which have catalogues searchable online. These innovations have shortened the time for researchers to fi d and confi m the relevant information. The first edition published in 1543 as Cushing states, is probably the "most admired and less read book than any publication of equal significance in the history of science." [1] Daniel H. Garrison and Malcolm H. Hast have in 2014 produced an annotated translation into English of both first and second edition texts published by Karger of Basel, Switzerland. [4] Hopefully this will allow more people to read and understand the text. The Swiss platform e-rara.ch has digitized the University of Basel copy allowing the book to be browsed.
At publication in 1543 the market for the Fabrica remained strong despite the financial outlay and effort required for its production. The question now is how many copies have survived? An ideal starting point for a Census would be to determine how many copies of any edition were originally printed. In the situation of the 1543 Fabrica, the question cannot be conclusively answered as there are no surviving records of the print-run. Then, as now, the number of copies of a book to be printed depended on the potential market and some copies may have been printed to order.
Originally we reported that the 1555 print of the Fabrica, with its complexity and numerous illustrations, would have been produced in the order of 800-1000 copies [5a, 5b] . We now believe this number is too high as the Fabrica was a rarely used book. The majority of books printed would have survived. Loss of this type of book could be due to theft, fires, bombings, wars, and earthquakes, extensive water damage, stolen or simply misplaced. Thefts of precious and rare books from libraries and private collections do occur. Individuals have been known to borrow and not return a book. During moving of collections rare books may be misplaced or placed in secure storage including safes, vaults or shelving and then forgotten about.
Confiscation of books during wars such as by the Nazis in Second World War and destruction of libraries by bombings occurred during both First and Second World Wars. Fires either spontaneous or during bombings have destroyed several copies of various editions of Vesalius [6] . Extreme water damage occurs rarely although a ship sunk in the Atlantic Ocean that was carrying a later edition. Most books we believe are misplaced during moving for security reasons, placed in safety deposit boxes or on shelves and forgotten or taken as a temporary loan and never returned. These books occasionally reappear in dealers or auction catalogues. If well documented in terms of binding, bookplates, or written annotations the book can be returned to prior owner(s).
In The Buffalo (NY) Museum of Science collected first editions of rare books under the "The Milestone of Science." The collection was largely assembled in 1937-38 with funds raised from Buffalo's many ethnic groups. The idea was of Chauncey J. Hamlin who in 1942 wrote "we hoped to reach circles which perhaps thereto had not access or seeing rare books". Hamlin wanted to obtain pic- tures of one hundred great scientists for display at the museum. The collection eventually number 198 works. Hamlin's intent was to enhance the city's accomplishments of scientists who were also their countrymen [7] .
Later, faced with financial problems, the museum approved for sale the collection in 1994. Following negative press coverage concerning the potential loss of Buffalo's cultural heritage, the museum delayed the sale. The solution was to trade a duplicate copy of John James Audubon's Birds of America from the Buffalo Erie Public Library for The Milestone of Science's collection enabling the city to retain its rare book collection, now regarded as a cultural asset by the community. Two of Buffalo's cultural institutions, the Buffalo Museum of Science and Buffalo and Erie County Public Library collaborated to find a solution allowing the city to retain its rare books as a cultural resource. With the collection purchase being in 1937-38 and Cushing's death in 1939, this copy was missed in Cushing's census as well as the 1984 census. It was in the hands of the museum but not yet cataloged.
The importance of rare books in public libraries is increasingly debated as funding pressures have continued. A number of institutions have decided to divest themselves of all or portions of their collections due to ongoing costs of protection, preservation and insurance.
Certain collections with time began to deteriorate and were removed from display. Later these books became unavailable to the public and were largely forgotten. Today, however, Libraries and Institutions are reinvigorating their rare book collections by cataloging and placing information on their websites.
Bookplate and listed ownership of many physicians, in particular surgeons, purchased rare books from dealers or at auction. During life or after death these books were donated to Libraries and Institutions The majority of these rare books have remained for 30 and 70 years later as shown by this census confirming the previously published reports.
At the turn of the last century, books were purchased by Cushing, Osler and his colleagues. They showed the importance of these books and initiated the early donations to Institutions in the early 1900's. Subsequent physicians were inspired by their colleagues and when contacted by dealers in USA and Europe expanded their collections by the purchase of these books.
Continuing today, Princeton University in New Jersey using special funds, in August 2011 purchased a copy bound in contemporary German calf over wooden boards, vestiges of clasps with contemporary colored figures.
The New York Academy of Medicine has three copies of the 1543 Edition. One from Sir William Osler, imperfect but passed through several other libraries and not in original binding; one from Samuel Lambert in limp vellum wrapper as if a temporary binding with slits cut into the wrapper and one from Edward Clark Streeter, bound with alum tawed pigskin over boards with clasps. The copy donated by Lambert is known as the "Fugger Copy" which was sold in 1933 by Karl and Faber from Munich, Germany and then offered to Cushing by a New York dealer for $800. Cushing states it was the "finest untrimmed copy" he had ever seen.
We have not included in the census the Variant copy in the Library of Congress, Washington, DC, which was presented by Lessing J. Rosenwald, retired chairman of Sears Roebuck and Company in 1943. The variant issue, one of five, was probably an intermediate issue between the First and Second Edition, produced and distributed by the printer Oporinus between 1546 and 1551 but possibly nearer 1548 to 1549. The variations are mostly typographical and found in the six preliminary sheets of the Fabrica.
The first copy of the 1543 Vesalius arrived in the Americas in the sixteen hundreds from Spain and placed in the Palafoxiana Library in Pueblo City, Mexico where it still resides nearly complete. This probably is the earliest First Edition to arrive in the America's within a hundred plus years after its publication in Basel, Switzerland. On September 6, 1646, Palafox Y. Mendoza donated 5000 books to the library on condition they were made available to the general public. This donation probably included this Vesalius copy.
The copy in the National Library of Medicine in Bethesda, Maryland has bookplates and ownership records show the book was in possession of Ambroi- The 'Fabrica' was sent by Oporinus to his friend Vadianus in St. Galen at the end of July 1543. The messenger fell into a river and the book was swept away. A second copy was then sent. By the end of 1543, all copies had been sold to booksellers at the Leipzig Fair in Germany.
By 1546 there were at least three copies in circulation in Oxford, United Kingdom. Philip Melanchthon (1497-1560), the Lutheran reformer and head of the University of Wittenberg, read and annotated his copy from cover to cover. He was delighted that he wrote on the flyleaf of the book in Latin a poem praising Vesalius. This book is now in the National Library of Medicine, Bethesda, Maryland.
Despite being referenced in both Cushing's BioBibliography and the Osler's Bibiliotheca Osleriana, as one of the six copies Osler laid out on his dining room table in the presence of Cushing in December 1903 was erroneously noted as a First Edition. According the both men's account, Osler gave his third-best copy to "W. J. Calvert, a recent graduate who had just been appointed Professor of Pathology at Columbia, Missouri." After consulting with the librarian at the University of Missouri, we discovered that the Calvert copy is actually a Second Edition that had received a modern binding with "1543" inscribed on the spine. Once this mistake was uncovered, the Calvert copy was removed from the Cushing total in this Census. It is unlikely that Osler did not know the difference and probably grabbed the wrong book by mistake.
Osler states that "Copies are numerous and very often appear in sale catalogues at prices ranging from £10 to £20 varying with conditions." [8] Osler also states that he and Dr. Cushing "bought everything of Vesalius that was offered" and goes on to say "we cannot have too many copies in America and no medical library is complete without one."
The following section attempts to determine the location(s) of copies of the First Edition described by Osler when meeting with Cushing in 1903. "Several copies … were spread for comparison on his dining room table one evening not long after the opening of the winter semester". "One evening we had six copies of the First Edition (1543) [4] and not known where it went. [9] Copy 5 This copy initially went to the Boston (Medical) Library Association but Osler had already given a copy to them. This copy is one of the Editions now at Harvard University Copy 6 This is the "MacCallum" copy which has the following long involved history but worth describing in some detail. Dr. W.G. MacCallum spent a year in Europe and whilst in Rome bought the incomplete 1543 Vesalius edition from a blacksmith. The book was "lugged" home and presented to Cushing. In 1903 Osler receives the book after a swap with Cushing at the dining room table.
Osler attempts to donate the book to McGill University, who already had received a copy from him as confirmed by the librarian, Dr. Shepherd. Osler then presents the book to the Boston (Medical) Library Association but here again, the libraries Dr. Farow shows him a previous copy he had donated with a card beneath it stating "The gift of Dr. Osler."
The Volume finally found a "resting place in the Library of the Academy of Medicine" in New York. In the fore leave is written "Medical Faculty, McGill College from Wm. Osler, October 29, 1903, the original edition of the greatest medical work ever printed." [1] This copy of the Fabrica's binding is in half leather with cloth over boards in the New York Academy of Medicine (NYAM) with the following information:
Osler gave the book to the medical faculty at McGill on October 29th, 1903, but it did not stay there. McGill's library had a fire and this copy was removed from the library and the book had water damage. There is a book plate from the McGill library from 1903. In a note from Osler to Mr. Brownne (John Brownnne), who was the librarian at NYAM, from July 14, 1909, explaining that he was sending a reproduction of the portrait of Vesalius to be inserted into the copy, which it did not contain. This never happened. The note is pasted to one of the free end papers of the copy. In an extract from July 1, 1939 letter, to Archibald Malloch, who was then the librarian at the Academy, from Dr. W.G. MacCallum:
In Table 4 it is listed the four copies in Private Ownership found by Cushing (1943). It has been determined that the Fulton copy is now at the University of Yale, the Pilcher copy at Vanderbilt and the Trent Copy at Duke University.
The fourth copy owned by Dr. O.O. Fisher and has passed through several owners including Sharpe, Green, and Norman and recently sold by auction at Christies as Lot No. 260, on 4th of December 2014 to a dealer or private owner for US$ 300,000. One hundred years ago a First Edition sold for $100.00 which gives a compounding interest rate of return of 8% per annum.
It is interesting to speculate when 'de Humani Corporis' of 1543 first arrived in the USA. We believe the earliest appearance of the 1543 Edition in the USA was just before 1764 at Harvard University (Founded 1636) in Cambridge, MA. The next recorded copy would be at the library, now known as the National Library of Medicine in Bethesda, MD, which had a copy between 1872 and 1876. Finally in 1903 Cushing owned 2 to 3 copies and Osler had accumulated 3 to 6 copies from various sources which were then donated or given as presents.
In the census published in 1943 but at the time of Cushing death in 1939, nineteen copies were recorded of which fifteen were in Universities or Public Institutions. Horowitz and Collins in 1984 reported forty-six in similar locations with private ownership increasing to ten from four. Our census of 2015 has found sixty-four copies in 47 locations in University and Institution libraries and six private owners.
Gingerich in his annotated census of Copornicus's "De Reveloutionbus" which was published in the same year as the Fabrica, lists 276 known copies of the First Edition. He assumes by utilizing various techniques -a survival rate of about 50 percent and estimates that about 500 copies of this book was printed by Petreius in Nuremberg [10] .
Horowitz and Collins in their census listed 154 copies of the "Fabrica" and by extrapolation estimated 250 to 300 First Editions were still in existence [2] .
Pozeg and Flamm in 2009 cautiously estimated that Oporinus printed 500 to 600 copies in 1543 of the First Edition of 'de Humani Corporis' [11] .
Often a census is incomplete and misses locations or addition volumes are purchased. 
